Protein binding alters the activity of suramin, carboxyamidotriazole, and UCN-01 in an ex vivo rat aortic ring angiogenesis assay.
Angiogenesis inhibitors are currently in clinical development for cancer. These agents pose unique developmental challenges: (a) determining maximum biological doses versus maximum tolerated doses; (b) defining response criteria other than objective tumor responses; and (c) defining safe regimens for prolonged, chronic administration. The current in vitro angiogenesis assays used in the screening and preclinical development of antiangiogenic agents each have their own advantages and disadvantages, yet all seem to underestimate the importance and impact of in vivo protein-drug interactions. We have developed a human serum rat aortic ring angiogenesis bioassay that highlights protein binding concerns using three anticancer agents that have documented antiangiogenic activity: suramin, carboxyamidotriazole, and 7-hydroxystaurosporine. We have determined that the bioassay concentrations of suramin (100 microg/ml) and 7-hydroxystaurosporine (> 1 microg/ml), but not carboxyamidotriazole (> or = 60 microg/ml), that inhibit microvessel formation are consistent with target plasma levels achievable in the clinic. We conclude that assays such as the human serum rat aortic ring bioassay may prove useful in predicting the concentrations of protein-bound antiangiogenic agents required for free fraction biological activity.